Business Intelligence with Data Warehouse technologies are known in the literature as solutions that allow access to business data dynamically and analytical operations on them. Scientific literature lacks works that investigate the current use of these technologies in the agrarian sector, at the international level in the last 10 years. This work presents a bibliometric analysis, which was done through the ProKnow-C methodology, of the application of Business Intelligence and Data Warehouse technologies in the agrarian sector. The objective is to investigate the dissemination of such technologies in this sector in national and international scale. 
Introduction
The need for technologies to optimize decision making processes in organizations is increasing, as large volumes of data are generated daily and the requirement for useful strategic information is growing (Shahid et al., 2016) . In a similar context of other kind of organizations, rural producers, farmers and professionals in the agrarian sector also need to subsidize their decisions, to optimize productivity or reduce the risks and uncertainties inherent in their activities. In Brazil, for example, the decision-making processes of small and medium-sized rural producers are often based on experience, intuition and informality rather than data, statistics and analytical methods with scientific support (Chavez, Magalhães, Benedetti, Blos, & Silva, 2010; Hofer, Pacheco, Souza, & Protil, 2011) . In France, the use of Information Technologies (IT) by farmers is limited and generally, they are non-skilled users .
A concept that relates decision-making processes, large volumes of data, extraction of useful information and knowledge discovery is Business Intelligence (BI). BI has capabilities focused on creating and managing information, allowing employees in an organization to make better decisions (Diaz & Caralt, 2011) . One of the components of a BI solution is the Data Warehouse (DW). DW is a subject-oriented, integrated, non-volatile and time-variant data source (Inmon, 2002) . The DW, together with ETL (Extraction, Transformation and Load) process, help in organizing, integrating and cleaning the data, as well as facilitating the use of data visualization tools and knowledge extraction, such as data mining tools, online analytical processing (OLAP), reporting, ad-hoc queries, among others. DW is widely used in different sectors, such as: government, business, financial, health, industry, education, agribusiness, among others Shahid et al., 2016) .
Although there are some BI reviews presented in the literature (Bergeron, 2000; Chee et al., 2009; Obeidat, North, Richardson, Rattanak, North, 2015; Llave, 2017) , current and published papers in high impact journals that synthesize the use of these technologies as solutions in the agrarian sector and related areas in an international scope were not found. One of the ways of building current knowledge on a topic is through bibliometrics. Bibliometry is a technique for quantitative analysis that makes it possible to produce statistics to measure the production and dissemination of scientific knowledge on a theme (Araújo, 2006) . Bibliometrics can be done by the analysis of citations, collaboration between countries, authors and institutions, quantification of the content of the articles, impact factor, place of publication, keywords, among others (Ellegaard & Wallin, 2015) .
It is observed a research gap that this study aims to fill, by answering the following guiding question of this article: What is the scientific production related to the use of BI and DW technologies in the agrarian sector, in national and international conferences and journals? From this issue, questions arise such as: the main authors and countries that contribute to these researches, the main events and journals with relevant publications, the level of interest in this topic over the years, citations and recognition of the works found and quantification of specific aspects of the most relevant works. Therefore, the objective of this review is to present a quantitative bibliometric analysis to review how BI and DW technologies in the agrarian sector have been applied, using the ProKnow-C methodology (L. Ensslin, S. R. Ensslin, Lacerda, & Tasca, 2010 ).
This study is organized as follows: Section 2 addresses the basic principles of BI and DW. Section 3 presents the materials and methods of the work. Section 4 presents the execution of ProKnow-C and the results found. Section 5 presents a discussion and synthesis of the results and characteristics of the works selected for the final Bibliographic Portfolio (BP) that will contribute scientifically to a better knowledge about the topic of interest. Section 6 presents the final considerations and proposals for future work.
Business Intelligence and Data Warehouse
There are different definitions for the term Business Intelligence in literature, but most of them agree on the importance of subsidizing and optimizing the decision-making of an organization using such techniques (Turban, Sharda, & Delen, 2011; Chaudhuri, Dayal, & Narasayya, 2011; Diaz & Caralt, 2011) . BI is the set of methodologies, applications, practices and capacities focused on the creation and administration of information, allowing the employees of an organization to make better decisions (Diaz & Caralt, 2011) . BI is not a tool or technology, although today it helps on aspects that optimize data storage, processing, analysis and visualization. The goal of BI is "to enable interactive access (sometimes real time) to data, to enable manipulation of data, and to give business managers and analysts the ability to conduct appropriate analysis" (Turban et al., 2011, p. 19 ).
The generic BI architecture has the following components (Kimball & Ross, 2013 ):
• Data sources: The organization's internal or external data repositories, which provide data for the DW. The databases are managed by the Database Management System (DBMS), which are present in systems like Enterprise Resource Planning (ERP), Customer Relationship Management (CRM), Supply Chain Management (SCM) and Online Transaction Processing (OLTP). It is also possible to have repositories like files, spreadsheets, sensor data and unstructured data, among others.
• Extraction-Transformation-Load (ETL): The data must be extracted from the data repositories, transformed, filtered, processed and redefined. This process targets the data quality for the next step, the load for the DW for analytical processes.
• Presentation Area: Location where data is organized, stored and made available for user queries, analytic applications and BI tools. Usually, the repository is the DW, a data repository that provides a global, common and integrated view of data-independently how they are going to be used later by users. This kind of repository has the following properties: stable, coherent, reliable and with historic information (Diaz & Caralt, 2011, p. 32, Our traduction) • BI applications: They are the capabilities provided to the users to access the presentation area to obtain information for an analytical decision making. It can be simply as an ad-hoc query or it can be a complex application of data mining.
DW architectures usually have the following elements:
• Data Mart (DM): These are a subset of the DW data, after being transformed and filtered in the ETL process, to meet the demands of a specific set of users or department of an organization. 
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Source: Au Also, the majority of the challenges to develop DW/BI solutions to agrarian sector are regarding to: data format, technologies and modelling techniques used, common and easy communication between developers (computer scientists) and the experts from the specific domain and farmers, and the heterogeneity of source systems. Usually, those are the same problems faced in other DW/BI application areas.
